We have isolated a mixed bacterial culture (BC-1) which is capable of degrading the gasoline oxygenate methyl t-butyl ether (MTBE). BC-1 was developed from seed microorganisms present in a chemical plant biotreater sludge. This enrichment culture has been maintained in continuous culture treating high concentrations of MTBE (120 to 200 mg/liter) as the sole carbon source in a simple feed containing NH4+, PO43-, Mg2+, and Ca2+ nutrients. The unit had a stable MTBE removal rate when maintained with a long cell retention time (ca. 80 to 90 days); however, when operated at a .50-day cell waste rate, loss of MTBEdegrading activity was observed. The following three noteworthy experimental data show that MTBE is biodegraded extensively by BC-1: (i) the continuous (oxygen-sparged) culture was able to sustain a population of autotrophic ammonia-oxidizing bacteria which could nitrify influent NH4+ concentrations at high rates and obtain CO2 (sole carbon source for growth) from the metabolism of the alkyl ether, (ii) BC-1 metabolized radiolabeled either ('4CH3O-MTBE) to 14CO2 (40%k) and 14C-labeled cells (40%), and (iii) cell suspensions of the culture were capable of degrading (substrate depletion experiments) MTBE to t-butyl alcohol, a primary metabolite of MTBE. BC-1 is a mixed culture containing several bacterial species and is the first culture of its kind which can completely degrade an alkyl ether.
Alkyl ethers such as methyl t-butyl ether (MTBE) are being used as octane enhancers in the reformulation of low-volatility unleaded gasoline blends and for reducing emissions of volatile organic compounds from engines (6, 11, 19) . In general, alkyl ethers are a chemically stable class of compounds and there is little information on their biodegradability in soil, groundwater, and activated-sludge environments. MTBE can persist in groundwater from accidental spills of unleaded gasoline from underground storage tanks. However, no known naturally occurring microbial cultures exist to biotreat groundwater, wastewater, tank bottom wastes, or soils containing this ether.
There are some data in the literature on the metabolism of diphenyl (3, 5) and cyclic (2) ethers (e.g., dioxane and furan) as sole carbon sources used for growth by soil bacterial (Erwinia, Rhodococcus, and Pseudomonas) species. Methoxybenzoate has been shown to be demethylated or demethoxylated under anaerobic conditions by an Acetobacterium organism (13) . Alkyl ethers such as symmetric dioctyl ether have been shown by Modrzakowski and Finnerty (7) to be only partially oxidized by an Acinetobacter strain in which the ether linkage is not cleaved and only the terminal carbons are utilized for growth. Definitive evidence for the growth on or oxidation of dimethyl ether by cells or cell extracts containing methane monooxygenases from methylotrophs is lacking. Dimethyl ether does not support the growth of Methylococcus capsulatus (Texas) and was marginally oxidized in cell suspensions of the methylotrophs (9) . There are conflicting reports that methane monooxygenases of methylotrophs can oxidize dimethyl ether (14, 17) . Dimethyl ether has also been shown to inhibit methane oxidation in methylotrophic cultures (9) and in soils (10) . Recently, van den Wijngard et al. (18) showed that microbes with dehalogenase activity isolated from saltwater sediments and activated sludge degraded (aerobically) bis (2-chloroethyl) ether and 2-chloroethyl vinyl ether. 2-Chloroethyl vinyl ether was dehalogenated to a hydroxy derivative, and then the ether bond was chemically cleaved to products which were used for growth. Studies on the biodegradability of MTBE in sludges and soils by Fujiwara et al. (4) placing a 10-ml aliquot of the culture in a similar serum bottle, adjusting the pH to c2 with 6 N HCl, and then flushing the bottle for 1 h with a steady stream of N2 into three gas washing bottles containing 100 ml of 0.1 M Ba(OH)2. The Ba'4CO precipitate (formed after coprecipitation with 0.1 M Na2CO3) was collected on 0.45-,um-pore-size Millipore filters, washed with PBS, and dried, and the radioactivity was counted. After removal of '4C02, the culture was filtered with a 0. Analysis of MTBE and TBA. Culture samples were analyzed for MTBE and TBA with a Hewlett-Packard 280 gas chromatography-flame ionization detection system. Compounds were separated on a Quadrex methyl silicone (1-,um-thick film) 
